We determined the radiographic outcome of distal radius fractures with Acu-loc volar plate. Methods: Forty-one patients were recruited between August 2009 and September 2010. There were 10 males and 31 females, with a mean age 61.2. Fractures were radiologically classification the Frykman. Fifteen fractures were group 8, eight were group 7, ten were group 6, four were group 5 and four were group 3. Distal part of the fractures was dorsally inclined in 37 wrists and inclined to volar side in four wrists. Lateral and anteroposterior radiographs taken after operated day, the fracture were compared with radiographs of the injured wrist and the differences in palmar tilt, ulnar variance; radial height; radial shift and radial inclination were measured. Results: There was significant improvement in the measurements of radial height, radial inclination, volar tilt, ulnar variance and radial shift postoperatively. The radial height improved from an average of 8.5 mm (range, 3 to15 mm) to 11.0 mm (range, 8 to15 mm), the radial inclination improved from an average of 21.5 degree (range, 10 to 40 degree) to 28.1 degree (range, 19 to 44 degree), the palma tilt improved from an average of 12.9 degree (range, 6 to 22 degree) to 17.2 degree (range, 7 to 27 degree), the ulnar variance improved from an average of -2.3 mm (range, -6 to 4 mm) to 1 mm (range, -3 to 7 mm) and the radial shift improved from an average of 18.7 mm (range, 15 to 26 mm) to 17.3 mm (range, 12 to 21 mm). Conclusion: Acu-loc volar plate is a safe and effective device.
INTRODUCTION
Distal radius fractures are the most frequently seen upper extremity fractures. Open reduction and internal fixation of distal radial fractures with an angular stable locking plate applied volarly has gained vast popularity recently [1] [2] [3] [4] . It provides a stable fixation of osteoporotic bones, leading to anatomical restoration of the articular surface and extra articular alignment [5] . It also facilitates immediate free mobilisation of the wrist joint. However, there are few systematic studies in the literature evaluating the efficacy of locking plate fixation using objective and subjective assessments.
We have performed a prospective case study in Soonchunhyang University Hospital to document the outcomes of open reduction and internal fixation of distal radial fractures over a one year period. Today, open positioning and plate fixation are the widely recognized surgical methods [6, 7] . Locked plates are in the progress of replacing conventional support plates. While facilitating the positioning, those anatomical plates with screw-plate interlocking feature have more biomechanical strength against forces applied on the fracture surfaces [8, 9] . Because of their biomechanical strength, locked plates are preferred in osteoporotic and/or multiple fractures [6, 7, 10] . However, there is no consensus neither about how to approach to distal radius nor thepositioning of the plate. During the recent years, volar approach has become more popular [8, [11] [12] [13] . Our objective is to study the efficacy of this method of fixation by assessing its ability to maintain radiographic reduction.
MATERIALS AND METHODS
Between August 2009 and September 2010, we treated and pro-http://jsms.sch.ac.kr spectively evaluated the outcomes of operative treatment of 41 patients with distal radius fractures using Acu-loc volar plate (Fig. 1) .
Of the 41 patients, 10 were men and 31 were women, with mean age of 61.22 years (range, 34 to 81 years). Twenty-two fractures occurred on the left side and nineteen fractures on the right side. Most of the cause of injury was slipped down and road traffic accident in one patient. Fractures were radiologically classification the Frykman [14] . Fifteen fractures were group 8 (36.58%), eight were group 7 (19.51%), ten were group 6 (24.39%), four were group 5 (9.75%) and four were group 3 (9.75%). Distal part of the fractures was dorsally inclined in 37 wrists (90.24%) and inclined to volar side in 4 wrists (9.75%) ( Table 1 ).
Lateral and anteroposterior radiographs taken after operated day, the fracture were compared with radiographs of the injured wrist ( Fig. 2 ) and the differences in palmar tilt, ulnar variance; radial height; radial shift and radial inclination were measured. Palmar tilt is the angle between a line perpendicular to the central axis of the radius and aline connecting the dorsal and palmar margins of the articular surface of the distal radius on the lateral view.
It is designated as positive if the tilt is in a volar direction and nega- The mean pre-surgical period was 7.82 days (range, 2 to 26 days).
The operating time was 41.09 minutes (range, 20 to 65 minutes), and the hospital stay was 4.92 days (range, 2 to 10 days). 
Surgical Technique

RESULTS
There were thirty-one females and ten males with a mean age of Table 2) .
DISCUSSION
Useful parameters to determine whether the anatomy of a fracture indicates instability and will need surgical stabilization are:
excessive comminution initial loss of 15 mm or more of radial length initial dorsal tilt of 20° or more [15, 16] . Surgical intervention becomes an important consideration when an acceptable reduction can not be either achieved or maintained with cast immobilization. Post-operative radiographic measurements demonstrate that joint congruity was restored to normal in all. The extra-articular parameters including palmar tilt, radial height and inclination were improved uniformly. These radiographic improvements were maintained in all.
Locked plates that are widely used provide successful results es- Values are presented as mean (SD). Differences between pre-operative and post-operative for radial height, radial inclination, volar tilt, ulnar variance and radial shift were significant.
pecially for the treatment of intraarticular unstable fractures of distal radius [1, 6, 10, 13, 17] . This method, which is effective in anatomic realignment, allows early joint motion, owing to its fixation strength [18, 19] . Close placement to joint interface and screwing capability in different orders are its biomechanical superiorities.
Volar approach provides both access with minimal surgical trauma on distal radius and fixation with a better adaptation to surrounding tissues [6] [7] [8] 10, 12, 17, 20, 21] . In the subjects of our study, a successful anatomic alignment was acquired with volar approach, regardless of the direction of fracture angulation. The ability of locked screws to resist the loads in the distal radius has been shown in several studies that compared the average construct failure load of several plates on the market. Acumed simulated the testing methods used in these studies to determine the failure load of the Aculoc plate. The failure load of the Acu-loc plate was compared with the results of two recent biomechanical studies. In the first study, the biomechanical properties of six dorsal and volar plate designs were compared [22] . Average construct failure load of the six plates was measured. The study stated that an estimated 250 N is the amount of force that is applied to the wrist joint in the flexed digit position. Testing conducted on the Acu-loc plate resulted in a construct load of 2,400 N without failure. This shows that the Acu-loc can withstand nearly 9X the force that is applied to the wrist during patient rehabilitation. All plates, including the Acu-loc, exceeded this 250 N benchmark. The six plates in the study failed in a similar fashion. Bending of the plates occurred without screw loosening. The Acu-loc's biomechanical results were also compared to the results of a second biomechanical study [23] . In this study, the average construct failure load of three volar plate designs were compared. Screw loosening and bending occurred at the point of failure for the three plates studied.
In conclusion, we believe that, our study would provide additional knowledge and experience about the treatment of distal radius fractures. As a result, Acu-loc volar plates are effective in the correction and maintenance of distal radius anatomy. By using those plates, joint motion and daily functioning is recovered in a shorter time. 
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